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Description
Technical Field

[0001] The present specification discloses a control
device, a delivery system, a control method, and a display
plate.

Background Art

[0002] In the related art, as a control device used in a
system for automatically moving an article, for example,
a control device has been proposed as follow; the control
device capable of accessing a topology configured to in-
clude a large number of waypoints and segments, pro-
viding an article-unique sequence or a distributed weight-
ed transportation order, and transporting the article be-
tween a rack place and a starting location/destination (for
example, refer to Patent Literature 1). In the control de-
vice, each transportation order has a route in a convey-
ance means level, displays linked segments, and along
the segments, commodities move between a transfer
place and the starting location/destination. In addition,
as the control device, for example, a control device has
been proposed as follows; multiple robots are deployed
in each warehouse, and an inventory database of each
warehouse is updated, based on messages transmitted
by multiple robots in the warehouse while tasks are per-
formed by the multiple robots in the warehouse (for ex-
ample, refer to Patent Literature 2). Furthermore, the con-
trol device accepts an order, and for each warehouse,
the control device determines an expected available time
of an item satisfying an ordering party so that the expect-
ed available time can be used in collecting the articles in
the warehouse, based on the inventory database of the
warehouse. In addition, as an information processing
system used in a system for automatically moving the
article, for example, a system has been proposed; the
system including an imaging section for imaging a com-
modity shelf, a movement section for moving at least one
imaging section, a missing commodity detection section
for detecting missing commaodities based on an image of
the commodity shelfimaged by at least one imaging sec-
tion, and a conveyance section for conveying missing
commodities detected by the missing commodity detec-
tion section from a back room into a shop (for example,
refer to Patent Literature 3). In the system, commodity
management can be more efficiently performed by auto-
matically replenishing the commodity.

Patent Literature

[0003]
Patent Literature 1: U.S. Patent Publication No.
9821960

Patent Literature 2: U.S. Unexamined Patent Publi-
cation No. 2019/62055
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Patent Literature 3: JP-A-2018-147138
Summary of the Invention
Technical Problem

[0004] Incidentally, in a system for delivering the arti-
cle, for example, a carriage on which the article is loaded
may be used. In this delivery system, multiple carriages
are collected in a collection chamber of a delivery source,
the carriages are carried into a conveyance vehicle, and
are delivered to an accommodation chamber of a shop
serving as a delivery destination. The carriage is dis-
posed in front of an article display shelf in the accommo-
dation chamber, and the article is moved to a display
shelf. In this case, when the carriage is disposed in ad-
vance around a doorway of the accommodation cham-
ber, there is a problem in that carrying-in work of the
carriage is inefficient. An attempt to improve efficiency in
the carrying-in work of the carriage has not been suffi-
ciently considered by methods in the related art.

[0005] The present disclosure is made to solve the
above-described problems, and a principal object ac-
cording to the present disclosure is to provide a control
device, adelivery system, a control method, and adisplay
plate which can more efficiently carry out delivery work
of an article.

[0006] The present disclosure adopts the following
means to achieve the above-described principal object.
[0007] According to the present specification, there is
provided a control device used in a delivery system that
uses a transporter for accommodating a carriage on
which an article is loaded in a cargo chamber and deliv-
ering the carriage to deliver the article to an accommo-
dation chamber in which multiple carriages are disposed,
the control device including a storage section configured
to store correspondence information in which identifica-
tion information on the article, identification information
on the carriage on which the article is loaded, and infor-
mation on a disposition position of the carriage disposed
in the accommodation chamber are associated with each
other; and a management control section configured to
manage a movement of the article by using the corre-
spondence information.

[0008] In the control device, the movement of the arti-
cleis managed by using the correspondence information
in which the identification information on the article, the
identification information on the carriage on which the
article is loaded, and the information on the disposition
position of the carriage disposed in the accommodation
chamber are associated with each other. In the control
device, since the article, the carriage, and the disposition
position are managed in association with each other, de-
livery work of the article can be more efficiently carried
out. Here, the "article" is not particularly limited as long
as anything is delivered, and for example, examples of
the "article" include industrial products including units
and components of machines or devices, general con-
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sumer products, foods, and fresh products. In addition,
for example, examples of the "accommodation chamber"
include a logistics center, a warehouse, and a shop in
which the articles are collected. In addition, examples of
the transporter include a vehicle such as an automobile
and a train, a ship, and an aircraft.

Brief Description of Drawings
[0009]

[Fig. 1] Fig. 1 is a schematic explanatory view illus-
trating an example of delivery system 10.

[Fig. 2] Fig. 2 is an explanatory view illustrating an
example of shop 30.

[Fig. 3] Fig. 3 is an explanatory view illustrating an
example of automatic movement device 40.

[Fig. 4] Fig. 4 is an explanatory view of automatic
movement device 40 and display plate 80 connected
to carriage 12.

[Fig. 5] Fig. 5 is an explanatory view illustrating an
example of display plate 80.

[Fig. 6] Fig. 6 is an explanatory view illustrating an
example of information stored in storage section 73.
[Fig. 7] Fig. 7 is a flowchart illustrating an example
of a carriage information processing routine.

[Fig. 8] Fig. 8 is a flowchart illustrating an example
of an order path setting processing routine.

[Fig. 9] Fig. 9 is an explanatory view for setting a
suggested route and a path in shop 30.

[Fig. 10] Fig. 10 is a flowchart illustrating an example
of a carrying-out order path setting processing rou-
tine.

Description of Embodiments

[0010] Embodiments according to the present disclo-
sure will be described with reference to the drawings.
Fig. 1 is a schematic explanatory view illustrating an ex-
ample of delivery system 10. Fig. 2 is an explanatory view
illustrating an example of shop 30. Fig. 3 is an explanatory
view illustrating an example of automatic movement de-
vice 40. Fig. 4 is an explanatory view of automatic move-
ment device 40 and display plate 80 connected to car-
riage 12. Fig. 5 is an explanatory view illustrating an ex-
ample of display plate 80. Fig. 6 is an explanatory view
illustrating an example of correspondence information
75, layoutinformation 76, and work schedule information
77 which are stored in storage section 73. Delivery sys-
tem 10 is a system for delivering an article to an accom-
modation chamber in which multiple carriages 12 are dis-
posed by using a transporter for accommodating carriag-
es 12 on which the article is loaded in a cargo chamber
and delivering carriages 12. Here, the "article" is not par-
ticularly limited as long as anything is delivered, and for
example, examples of the "article" include machines, de-
vices, industrial products including units and components
of devices, generally used daily consumer products,
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foods, and fresh products. In addition, examples of the
transporter include a vehicle such as a train, a ship, and
an aircraft in addition to delivery vehicle 60. In addition,
examples of the "accommodation chamber" include lo-
gistics center 20, a warehouse, and shop 30 in which the
articles are collected. Here, for convenience of descrip-
tion, delivery system 10 for delivering commaodities such
as consumer commodities and fresh commodities by de-
livery vehicle 60 from logistics center 20 serving as a
delivery source to shop 30 serving as a delivery destina-
tion will be mainly described. In the present embodiment,
a left-right direction, a front-rear direction, and an up-
down direction will be described as illustrated in each
drawing.

[0011] Carriage 12 includes loading section 13 and
caster 14. Loading section 13 is a plate-shaped member
for loading the article. Caster 14 has wheels for causing
carriage 12 to travel, and is disposed on a lower surface
side of loading section 13. Carriage 12 may be a basket
carriage. In addition, identification information (ID) for
identifying carriage 12 is assigned to carriage 12. Car-
riage 12 is provided with RFID 18 (refer to Fig. 4), and is
configured to be able to receive carriage ID by areceiver.
In addition, in an upper part of carriage 12, display plate
80 for displaying a delivery destination of carriage 12 is
disposed to be detachable (refer to Fig. 4).

[0012] Logistics center 20 is a place for collecting the
articles and delivering the articles to shops 30 or other
logistics centers 20 in various locations. Logistics center
20 has one or more automatic movement devices 40,
and can automatically move carriage 12. For example,
logistics center 20 uses a specific region on a floor sur-
face as a collection region corresponding to the delivery
destination. In logistics center 20, a worker or an arm
robot (not illustrated) carries out work for loading the ar-
ticle on carriage 12 corresponding to the delivery desti-
nation. As illustrated in Fig. 2, logistics center 20 includes
movable region 15 in which automatic movement device
40 is movable and non-movable region 16 in which au-
tomatic movement device 40 is not movable. For exam-
ple, non-movable region 16 includes a structure such as
a column which nothing can physically enter, and a col-
lection region of carriage 12.

[0013] Shop 30 displays and sells delivered articles.
Shop 30 has one or more automatic movement devices
40, and carriage 12 can be automatically moved. As il-
lustrated in Fig. 2, shop 30 has display shelf 31 on which
the articles are displayed, and a worker displays the ar-
ticles on display shelf 31. Shop 30 has doorway 32, and
the articles are moved between carriage 12 and delivery
vehicle 60 via doorway 32. Multiple display shelves 31a
to 31j are disposed in shop 30. Here, display shelves 31a
to 31j are collectively referred to as display shelf 31, and
carriages 12a to 12i (Fig. 9) are collectively referred to
as carriage 12. In shop 30, display shelf 31 and disposed
carriage 12 are in non-movable region 16, and the other
paths are in movable region 15.

[0014] As illustrated in Fig. 1, delivery system 10 in-
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cludeslogistics PC 21, shop PC 26, automatic movement
device 40, and management server 70. Logistics PC 21
is disposed in logistics center 20, and performs commod-
ity management in logistics center 20. Logistics PC 21
includes control device 22, storage section 23, and com-
munication section 24. Control device 22 has a CPU, and
controls the whole device. Storage section 23 stores var-
ious application programs and various data files. Storage
section 23 stores the same information as correspond-
ence information 75, layout information 76, work sched-
ule information 77, and delivery schedule information 78
which will be described in detail later. Communication
section 24 communicates with an external device such
as automatic movement device 40. In addition, commu-
nication section 24 exchanges information with manage-
ment server 70 or shop PC 26 via network 11.

[0015] Shop PC 26 is disposed in shop 30, and per-
forms commodity management in shop 30. Shop PC 26
includes control device 27, storage section 28, and com-
munication section 29. Control device 27 has a CPU, and
controls the whole device. Storage section 28 stores var-
ious application programs and various data files. Storage
section 28 stores the same information as correspond-
ence information 75, layout information 76, work sched-
ule information 77, and delivery schedule information 78
which will be described in detail later. Communication
section 29 communicates with an external device such
as automatic movement device 40. In addition, commu-
nication section 29 exchanges information with manage-
ment server 70 or logistics PC 21 via network 11.
[0016] Automatic movementdevice 40 is a vehicle that
automatically moves carriage 12. Automatic movement
device 40 carries out work for collecting, loading, and
unloading carriage 12 for which a delivery destination is
specified. Automatic movement device 40 enters a space
formed with caster 14 on a lower surface side of loading
section 13 of carriage 12, connects loading section 13 to
carriage 12 by lifting loading section 13 from below with
lift portion 44, and moves carriage 12. Automatic move-
ment device 40 may be an automatic guided vehicle
(AGV) that moves on a predetermined traveling road, or
may be an autonomous mobile robot (AMR) that moves
on a free route by sensing surroundings. Here, an auto-
matic movement device 40 having a configuration of the
AMR will be described.

[0017] As illustrated in Figs. 3 and 4, automatic move-
ment device 40 includes movement control section 41,
storage section 42, vehicle body part 43, lift portion 44,
mecanum wheel 45, movement driving section 46, de-
tection sensor 47, and communication section 48. Move-
ment control section 41 is a controller for controlling the
whole device of automatic movement device 40. Move-
ment control section 41 outputs a control signal to lift
portion 44, movement driving section 46, or communica-
tion section 48, and inputs an input signal from detection
sensor 47 and communication section 48. Movement
control section 41 recognizes a movement direction, a
movement distance, a current position of automatic
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movementdevice 40, based on adrive state of movement
driving section 46. Storage section 42 stores various ap-
plication programs and various data files. For example,
storage section 42 stores schedule information including
a schedule of carriage 12, a usage map inside the ac-
commodation chamber. Lift portion 44 is connected to
carriage 12 by pushing a lower surface of loading section
13 upward with respect to vehicle body part 43 of auto-
matic movement device 40 (refer to Fig. 4). Mecanum
wheel 45 has a structure in which multiple rollers pivotally
supported to be freely rotatable at an inclination angle of
45° with respect to a vehicle axle are disposed on a
grounding surface side. Automatic movement device 40
includes four mecanum wheel 45, and is configured to
be capable of moving automatic movement device 40 in
all directions, super-fuzzy terrain turning, fuzzy terrain
turning, slow turning by independently rotating respective
mecanumwheels 45in afrontdirection orareardirection.
Movement driving section 46 is a motor connected to
respective mecanum wheels 45 and rotationally driving
connected mecanum wheel 45 to drive automatic move-
ment device 40 to travel. Detection sensor 47 detects an
object existing around automatic movement device 40 or
adistance from the object. For example, detection sensor
47 detects the existence of the object or the distance
from the object by irradiating the surroundings with light
such as alaser, orasound wave and detecting areflected
wave. Movement control section 41 controls automatic
movement device 40 to move or stop, based on informa-
tion from detection sensor 47. Communication section
48 wirelessly exchanges information with an external de-
vice such as logistics PC 21 and shop PC 26. Movement
control section 41 moves to a position of carriage 12,
based on a command obtained from logistics PC 21 via
communication section 48, is connected to carriage 12,
and thereafter, moves carriage 12 to a disposition posi-
tion of a movement destination along a set movement
path.

[0018] Display plate 80 is attached to carriage 12, and
has a function of an electronic bulletin board for display-
ing information on a delivery destination of carriage 12.
As illustrated in Fig. 5, display plate 80 includes control
section 81, storage section 83, display section 84, and
communication section 85. Control section 81 has a
CPU, and controls the whole device. Storage section 83
stores various application programs and various data
files. Storage section 83 stores information on the deliv-
ery destination of carriage 12 to be attached. Display
section 84 is a touch panel type display, can input various
information, and can display and output images such as
icons, symbols, and characters. Communication section
85 communicates with an external device such as logis-
tics PC 21 and shop PC 26. In addition, communication
section 85 has a function as an acquisition section for
acquiring identification information (carriage ID) from
RFID 18 disposed in carriage 12 in a contactless manner,
and a function as a transmission section for transmitting
the acquired information. In addition, display plate 80 also
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has a function of acquiring a current position and trans-
mitting the acquired current position to an external device
such as logistics PC 21 and shop PC 26.

[0019] Delivery vehicle 60 is a vehicle that loads and
delivers one or more carriages 12. Delivery vehicle 60
loads carriage 12 on cargo chamber 61 in logistics center
20, delivers the article to shop 30 serving as the delivery
destination, and thereafter, returns empty carriage 12 to
logistics center 20. As illustrated in Fig. 1, delivery vehicle
60 includes cargo chamber 61, tail gate 62, and tail lift
63. Cargo chamber 61 is a space for loading carriage 12.
Tail gate 62 is provided in a rear part of a vehicle, and
opens and closes cargo chamber 61 by a closing door.
Tail lift 63 loads carriage 12 or a worker on a work table
which is horizontal when the closing door is opened, and
moves the work table up and down between a floor sur-
face of cargo chamber 61 and a traveling surface of de-
livery vehicle 60. In the present embodiment, although
carriage 12 is delivered by delivery vehicle 60 of a truck,
the configuration is not particularly limited to this, and
may be delivered by a transporter such as a train, a ship,
an aircraft.

[0020] Managementserver 70 is a device that manag-
es delivery system 10. Management server 70 includes
control device 71, storage section 73, and communica-
tion section 74. Control device 71 includes CPU 72, and
controls the whole device. Storage section 73 stores var-
ious application programs and various data files. Storage
section 73 stores correspondence information 75, layout
information 76, work schedule information 77, delivery
schedule information 78. Correspondence information
75 is information used in logistics center 20 or shop 30,
and for example, as illustrated in Fig. 6, correspondence
information 75 is information in which identification infor-
mation on the article (article ID), identification information
on carriage 12 on which the article is loaded (carriage
ID), and information on a disposition position of carriage
12 disposed in the accommodation chamber are associ-
ated with each other. The disposition position is defined
as a coordinate of a final delivery destination, and for
example, the disposition position includes a position in
front of display shelf 31 of shop 30 where commodities
loaded on carriage 12 are displayed. Additionally, in cor-
respondence information 75, identification information
(worker ID) of a work vehicle moving the article from car-
riage 12 to display shelf 31, a work time at which aworker
unloads the article are also associated with the carriage
ID. In addition, in correspondence information 75, move-
ment order information 75a indicating a movement order
of carriages 12 in shop 30, a movement path of carriages
12 inside shop 30, arrangement order information 75b
indicating an arrangement order for loading carriages 12
on delivery vehicle 60 are also associated with the car-
riage IDs. Layout information 76 is information including
movable region 15 and non-movable region 16 of car-
riage 12 inside shop 30 serving as the accommodation
chamber. In layout information 76, identification informa-
tion on an obstacle (obstacle ID) serving as non-movable
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region 16 of carriage 12, and information on a region
occupied by the obstacle (non-movable region 16), a
type, or an existence time zone when the obstacle is mov-
able are associated with each other. For example, ex-
amples of the type of the obstacle include movable car-
riage 12 in addition to display shelf 31. Non-movable re-
gion 16 also includes a carriage region in which movable
carriage 12 is disposed. Work schedule information 77
is information including a schedule of a worker who car-
ries out unloading work of the article on carriage 12 in
logistics center 20 or shop 30 serving as the accommo-
dation chamber. In work schedule information 77, iden-
tification information on the worker (worker ID), a work
time in the accommodation chamber of the worker, a po-
sition (coordinate) for carrying out the work are associ-
ated with each other. For example, the work position in
shop 30 may correspond to specific display shelf 31. De-
livery schedule information 78 is a schedule table in which
a type or the number of the articles to be delivered from
the delivery source to the delivery destination, informa-
tion on the delivery source, and the information on the
delivery destination are associated with each other.
Based on delivery schedule information 78, correspond-
ence information 75 is prepared.

[0021] Next, in delivery system 10 configured in this
way, processing of preparing carriage 12 by using display
plate 80 in logistics center 20 will be described. Fig. 7 is
a flowchart illustrating an example of a carriage informa-
tion processing routine performed by control section 81
of display plate 80. The routine is stored in storage sec-
tion 23 of control device 22, and is performed after a
power source of display plate 80 is turned on. When the
routine starts, control section 81 determines whether dis-
play plate 80 is attached to carriage 12 (S100). Control
section 81 can determine whether communication sec-
tion 85 receives aradiowave from RFID 18. When display
plate 80 is attached to carriage 12, control section 81
acquires the carriage ID from RFID 18 (S110), and trans-
mits the acquired carriage ID to logistics PC 21 (S120).
Logistics PC 21 receiving the carriage ID causes storage
section 23 to store correspondence information in which
the information on the delivery destination of carriage 12,
carriage 12, and the article loaded by carriage 12 are
associated with each other, and transmits the corre-
spondence information to management server 70. After
S120, control section 81 causes display section 84 to
display the information on the delivery destination
(S130). The worker confirms the display on display sec-
tion 84, and loads the article on carriage 12. When the
loading of the article on carriage 12 is completed, the
worker moves carriage 12 to a collection region of the
delivery destination, and detaches display plate 80 from
carriage 12. Automatic movement device 40 may move
carriage 12, and the worker may detach display plate 80
in the collection region.

[0022] After S130 or when display plate 80 is attached
to carriage 12 in S100, control section 81 determines
whether display plate 80 is detached from carriage 12
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(S140). When display plate 80 is detached from carriage
12, control section 81 transmits loading completion infor-
mation to logistics PC 21 by determining that loading of
the article on carriage 12 is completed (S150), and com-
pletes processing of displaying the delivery destination
on display section 84 (S160). Logistics PC 21 receiving
the loading completion information outputs a movement
command to automatic movement device 40 to move
loading completed carriage 12 to cargo chamber 61 of
delivery vehicle 60. Automatic movement device 40
moves carriage 12 to cargo chamber 61. After S160 or
when display plate 80 is not detached from carriage 12
in S140, control section 81 determines whether all works
of display plate 80 are completed (S170), and when all
works are not completed, control section 81 repeatedly
performs the processes subsequentto S100. On the oth-
er hand, when all works are completed in S170, the rou-
tine is completed. In this way, in delivery system 10, since
display plate 80 automatically reads the carriage ID, the
works of the worker are reduced.

[0023] Next, processing of setting an arrangement or-
der in which management server 70 moves carriage 12
to cargo chamber 61 of delivery vehicle 60, and a move-
ment order or a movement path when carriage 12 is
moved to the disposition position serving as a destination
in shop 30 will be described. Fig. 8 is a flowchart illus-
trating an example of an order path setting processing
routine performed by CPU 72 of management server 70.
The routine is stored in storage section 73 of control de-
vice 71, and is performed before carriage 12 is loaded
on delivery vehicle 60. When the routine starts, CPU 72
of control device 71 reads and acquires correspondence
information 75, layout information 76, and work schedule
information 77 from storage section 73 (S200). Next, out
of carriages 12 to be loaded on cargo chamber 61, CPU
72 selects carriage 12 to be moved to a disposition po-
sition farther from doorway 32 in shop 30 (S210). Next,
CPU 72 selects carriage 12 whose movementis obstruct-
ed when another carriage 12 is disposed at the disposi-
tion position (S220). Next, CPU 72 selects carriage 12
on which the article to be placed on display shelf 31 as-
signed to the worker who enters shop 30 earlier is loaded
(S230).

[0024] Fig. 9 is an explanatory view for setting a sug-
gested route and a path in shop 30. Processes in S210
to S230 will be described by using display shelves 31a
to 31j and carriages 12a to 12i in Fig. 9. In shop 30,
display shelf 31a displays the article of carriage 12a, dis-
play shelf 31b displays the article of carriage 12b, display
shelf 31c displays the article of carriage 12c, and display
shelf 31e displays the article of carriage 12e. In S210,
for example, CPU 72 selects carriage 12 in the order of
carriages 12a, 12b, 12e, and 12¢ by determining that the
carriages move to the disposition position farther from
doorway 32. In addition, in S220, for example, CPU 72
selects carriage 12 such as carriages 12a and 12e by
determining thatthe movementis obstructed. The reason
is that carriage 12a cannot move to the disposition posi-
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tion when carriage 12b or carriage 12e is disposed ear-
lier, and carriage 12e cannot move to the disposition po-
sition when carriages 12a, 12b, or carriage 12c are dis-
posed earlier. In addition, for example, CPU 72 selects
carriage 12i by determining that carriage 12i is assigned
to the worker who enters shop 30 earlier.

[0025] After S230, CPU 72 sets a movement order of
carriage 12 moving from delivery vehicle 60 to the dis-
position position, based on the above-described selec-
tion result (S240). Here, for example, CPU 72 sets the
movement order in which carriage 12 moving to the dis-
position position farther from doorway 32 is moved earlier
by giving highest priority. When the movement order is
setin this way, itis possible to further suppress a situation
in which carriage 12 is disposed earlier in the vicinity of
doorway 32 to obstruct the movement of another carriage
12. In addition, when the movement order is set, CPU 72
sets the movement order in which carriage 12 whose
movementis obstructed by the disposition of another car-
riage 12 is moved earlier by giving priority to another
carriage 12. When the movement order is set in this way,
the movement of carriage 12 can be prevented from be-
ing obstructed, and carriage 12 can be more reliably
moved to the disposition position. In addition, CPU 72
sets the movement order in which carriage 12 assigned
to the worker who enters shop 30 earlier is moved earlier
by giving priority next time. For example, CPU 72 gives
higher priority to a movement of carriage 12i assigned to
the worker than carriage 12c left in front of display shelf
31c. When the movement order is set in this way, the
article can be smoothly moved to display shelf 31.
[0026] After the movement order is set in S240, CPU
72 sets a movement path of carriage 12 from delivery
vehicle 60 to the disposition position, based on the move-
ment order on which the selection result is reflected
(S250). In this case, CPU 72 sets the movement path by
determining that carriage 12 moved to the disposition
position earlier is non-movable region 16. In addition,
CPU 72 may set the movement path from delivery vehicle
60 to the disposition position to have a shortest distance
as much as possible. For example, the movement path
can be defined by coordinates of multiple passing points
through which carriage 12 passes. Since CPU 72 can
recognize a region of carriage 12 disposed earlier in ac-
cordance with the movement order, CPU 72 can set the
movement path by considering a non-movable region of
carriage 12.

[0027] Next, CPU 72 sets an arrangement order when
carriages 12 are loaded on delivery vehicle 60, based on
the above-described movement order (S260). CPU 72
may set the arrangement order to be opposite to the
movement order. For example, carriage 12 having the
first movement order may have the last arrangement or-
der. CPU 72 may set the arrangement order by using the
movement order and by indirectly using correspondence
information 75 or layout information 76. CPU 72 sets the
arrangement order of carriages 12 by considering the set
movement order of carriages 12. In this case, CPU 72
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sets the arrangement order in which carriage 12 moving
from doorway 32 to the closer disposition position is load-
ed earlier on delivery vehicle 60 by giving highest priority.
Thatis, CPU 72 sets the arrangement order of carriages
12 so that carriage 12 located at the disposition position
farther from doorway 32 of shop 30 tends to be closer to
the doorway (tail gate 62) of cargo chamber 61 of delivery
vehicle 60. When the arrangement order is set in this
way, since carriage 12 disposed in the vicinity of doorway
32 of shop 30 is carried out later from delivery vehicle
60, the movement of another carriage 12 is unlikely to
be obstructed. In addition, when there is carriage 12
whose movement is obstructed by the disposition of an-
other carriage 12, CPU 72 sets the arrangement order
in which another carriage 12 is loaded earlier on delivery
vehicle 60 by giving higher priority. CPU 72 sets the ar-
rangement order of carriages 12 by considering the set
movement path of carriage 12. When the arrangement
order is set in this way, carriage 12 can be more reliably
moved to the disposition position by carrying out carriage
12 obstructing the movement of another carriage 12 later.
In addition, CPU 72 sets the arrangement order in which
carriage 12 assigned to the worker who enters shop 30
earlieris loaded later on delivery vehicle 60. For example,
since CPU 72 can carry out carriage 12 assigned to the
worker earlier from delivery vehicle 60 than carriage 12
leftin front of display shelf 31, the article can be smoothly
moved to display shelf 31.

[0028] After S260, CPU 72 adds the set movement or-
der to correspondence information 75 as movement or-
derinformation 75a, and stores and adds the setarrange-
mentorderto correspondence information 75 as arrange-
ment order information 75b (S270). Subsequently, CPU
72 transmits updated correspondence information 75 to
logistics PC 21 and shop PC 26 (S280). Logistics PC 21
receiving updated correspondence information 75 uses
arrangement order information 75b as an order for load-
ing carriages 12 on delivery vehicle 60. Automatic move-
ment device 40 located in logistics center 20 loads cor-
responding carriage 12 on delivery vehicle 60 in accord-
ance with the order of arrangement order information
75b. When carriage 12 to be loaded is notin the collection
region, since a current position of carriage 12 is trans-
mitted from display plate 80 to logistics PC 21, automatic
movement device 40 can further suppress a possibility
that the loading of carriage 12 on delivery vehicle 60 may
be left behind. In addition, shop PC 26, movement order
information 75a is used as the movement order in which
carriages 12 unloaded from delivery vehicle 60 are
moved into shop 30. Automatic movement device 40 lo-
cated in shop 30 moves corresponding carriage 12 from
delivery vehicle 60 to the disposition position in accord-
ance with the order of movement order information 75a.
The worker of shop 30 carries out work for moving the
article loaded on carriage 12 to display shelf 31. CPU 72
determines whether the movement order, the movement
path, and the arrangement order of carriages 12 are all
set,andwhen all are not set, CPU 72 repeatedly performs
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the processes subsequent to S200. On the other hand,
when all of the movement order, the movement path, and
the arrangement order of carriages 12 are set, the routine
is completed.

[0029] Next, processing of setting the order in which
empty carriages 12 are carried out from shop 30 after
the articles are displayed on display shelf 31 in shop 30
will be described. Fig. 10 is a flowchart illustrating an
example of a carrying-out order path setting processing
routine performed by CPU 72 of management server 70.
The routine is stored in storage section 73 of control de-
vice 71, and is performed after the order path setting
processing routine is performed. When the routine starts,
CPU 72 of control device 71 reads and acquires corre-
spondence information 75, layout information 76, and
work schedule information 77 from storage section 73
(S300). Next, CPU 72 determines whether any one of
empty carriages 12 from which the articles are transport-
ed and located at the disposition position in front of dis-
play shelf 31 obstructs the movement of carriage 12 to
be carried in next (S310). For example, CPU 72 may read
a subsequent carrying-in schedule included in delivery
schedule information 78, and may determine the loading
schedule. When there is empty carriage 12 obstructing
the movement of carriage 12 to be carried in next, CPU
72 sets a carrying-out path in which empty carriage 12
from which the articles are transported is carried out ear-
lier from shop 30, and performs the process by giving
priority to the carrying-out order of empty carriage 12
(S320).

[0030] After S320 or when any one of empty carriages
12 does not obstruct the movement of carriage 12 to be
carried in next in S310, CPU 72 sets the carrying-out
order of other empty carriages 12. Specifically, CPU 72
selects carriage 12 closer to doorway 32 of shop 30 out
of empty carriages 12 located in front of display shelf 31
(S330). Next, CPU 72 selects empty carriage 12 obstruct-
ing the movement of another carriage 12 (S340). Sub-
sequently, CPU 72 sets the carrying-out order in which
carriages 12 are carried out from shop 30, based on the
above-described selection result (S350). Here, for exam-
ple, CPU 72 sets the carrying-out order by giving highest
priority to carriage 12 selected in S310, in subsequent
priority to empty carriage 12 closer to doorway 32, and
in subsequent priority to carriage 12 obstructing the
movement of another carriages 12. When the carrying-
out order is set in this way, carriage 12 can be smoothly
carried out.

[0031] Subsequently, CPU 72 sets a carrying-out path
of carriage 12, based on the carrying-out order (S360).
The carrying out path can be set by using the same meth-
od as that of the above-described movement path. CPU
72 transmits the set carrying-out path and the set carry-
ing-out order to shop PC 26 (S370), determines whether
all of the carrying-out order and the carrying-out path of
carriage 12 are set, and repeatedly performs the proc-
esses subsequent to S300, when all are not set. On the
other hand, when all of the carrying-out order and the
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carrying-out path of empty carriage 12 are set, the routine
is completed. Logistics PC 21 receiving the carrying-out
order and the carrying-out path of empty carriage 12
moves the article from carriage 12, and empty carriage
12 can be smoothly moved outward of shop 30 by auto-
matic movement device 40.

[0032] Here, a correspondence between configuration
elements of the present embodiment and configuration
elements according to the present disclosure will be clar-
ified. Logistics center 20 and shop 30 of the present em-
bodiment correspond to an accommodation chamber,
carriage 12 corresponds to a carriage, and delivery sys-
tem 10 corresponds to a delivery system. In addition,
control device 71, control device 22, and control device
27 correspond to a control device, CPU 72 corresponds
to a management control section, and storage section
73 corresponds to a storage section. In addition, corre-
spondence information 75 corresponds to correspond-
ence information, layout information 76 corresponds to
layout information, work schedule information 77 corre-
sponds to work schedule information, the article ID cor-
responds to identification information on an article, and
the carriage ID corresponds to identification information
on a carriage. In addition, delivery vehicle 60 corre-
sponds to a transporter, logistics center 20 and shop 30
correspond to an accommodation chamber, cargo cham-
ber 61 corresponds to a cargo chamber, movable region
15 corresponds to a movable region, and non-movable
region 16 corresponds to a non-movable region. In ad-
dition, display plate 80 corresponds to a display plate,
display section 84 corresponds to a display section, and
communication section 85 corresponds to an acquisition
section and a transmission section. In the present em-
bodiment, an example of the control method according
to the present disclosure is also clarified by describing
an operation of delivery system 10.

[0033] In control device 71 of the present embodiment
described above, the movement of the article is managed
by using correspondence information 75 in which the ar-
ticle ID, the carriage ID of carriage 12 on which the article
is loaded, and the information on the disposition position
of carriage 12 disposed in shop 30 serving as the accom-
modation chamber are associated with each other. In
control device 71, since the article, the carriage, and the
disposition position are managed in association with
each other, the delivery work of the article can be more
efficiently carried out. In addition, storage section 73
stores layoutinformation 76 of shop 30 including movable
region 15 of carriage 12, and CPU 72 sets the movement
path of carriage 12 inside shop 30 by using correspond-
ence information 75 and layout information 76. Since lay-
out information 76 including movable region 15 of car-
riage 12 is used, control device 71 can more efficiently
carry out the delivery work of the article by setting an
efficient movement path of carriage 12. Furthermore,
control device 71 sets the movement path by considering
a disposition state of carriage 12 moved from delivery
vehicle 60 and disposed in shop 30. Since control device
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71 considers the disposition state of disposed carriage
12, the movement of carriage 12 is unlikely to be ob-
structed by disposed carriage 12.

[0034] In addition, storage section 73 stores work
schedule information 77 of the worker who carries out
work for taking out the article from carriage 12 in shop
30, and CPU 72 sets the movement order of carriage 12
by considering the schedule of the worker who carries
out the work in shop 30 by using work schedule informa-
tion 77. Since control device 71 sets the movement order
of the carriage by considering the schedule of the worker,
the articles can be more efficiently unloaded from the
carriage by using the schedule of the worker. In addition,
CPU 72 sets the movement order in which carriage 12
assigned to work of the worker who enters shop 30 earlier
is moved to the disposition position by giving higher pri-
ority by using work schedule information 77. In control
device 71, since carriage 12 assigned to work of the work-
er who enters shop 30 earlier can be prepared earlier,
the articles can be more efficiently unloaded from the
carriage more efficiently. Furthermore, when carriage 12
is moved and disposed to the disposition position of shop
30 and the movement of another carriage 12 is obstruct-
ed, CPU 72 sets the movement order of carriage 12 to
be moved to the disposition position by giving priority to
another carriage 12 whose movement is obstructed.
Control device 71 can further suppress a possibility that
the movement of carriage 12 may be obstructed by the
presence of another carriage 12, and the delivery work
of the article can be more efficiently carried out. Further-
more, when empty carriage 12 from which the article is
transported from carriage 12 disposed at the disposition
position of the article obstructs the movement of carriage
12 to be carried in next, CPU 72 sets the carrying-out
path for carrying out empty carriage 12 from the accom-
modation chamber. Control device 71 can further sup-
press a possibility thatunloaded carriage 12 may obstruct
the movement of carriage 12 to be carried in, and the
delivery work of the article can be more efficiently carried
out.

[0035] Furthermore, CPU 72 sets the arrangement or-
der of carriages 12 in cargo chamber 61 of delivery ve-
hicle 60 by using correspondence information 75 and lay-
out information 76. Control device 71 can further sup-
press a possibility that the movement of carriage 12 may
be obstructed by the presence of another carriage 12
when carriage 12 is transported from cargo chamber 61,
by using the arrangement order of the carriages to be
aligned in cargo chamber 61 of delivery vehicle 60. In
addition, CPU 72 sets the arrangement order of carriages
12 so that carriage 12 located at the disposition position
farther from doorway 32 of shop 30 tends to be closer to
the doorway of cargo chamber 61 of delivery vehicle 60.
Since control device 71 moves carriage 12 having a long-
er movement distance earlier from cargo chamber 61,
the delivery work of the article can be more efficiently
carried out by further suppressing congestion of carriag-
es 12 in doorway 32. In addition, CPU 72 sets the ar-
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rangement order of carriages 12 by considering the set
movement path of carriages 12 and the set carriage
movement order. Control device 71 can set the arrange-
ment order of carriages 12 in cargo chamber 61 of deliv-
ery vehicle 60 by using the movement path and the move-
ment order of carriages 12 in shop 30.

[0036] Furthermore, CPU 72 sets the arrangement or-
der of carriages 12 by considering the disposition state
of carriages 12 moved from delivery vehicle 60 and dis-
posed in shop 30. In addition, CPU 72 sets the arrange-
ment order of carriages 12 by considering the schedule
of the worker who carries out the work in shop 30 by
using work schedule information 77. In addition, CPU 72
uses work schedule information 77 to set the arrange-
ment order of the carriage close to the doorway of cargo
chamber 61 by giving priority to the carriage assigned to
work of the worker who enters shop 30 earlier. In addition,
when carriage 12 is moved to and disposed at the dis-
position position of shop 30 and the movement of another
carriage 12 is obstructed, CPU 72 sets the arrangement
order of carriage 12 disposed at a position closer to the
doorway of cargo chamber 61 by giving priority to another
carriage 12 whose movement is obstructed.

[0037] In addition, since carriage 12 on which the arti-
cle is loaded is moved by automatic movement device
40 automatically moving inside logistics center 20 or in-
side shop 30, delivery system 10 can autonomously,
more efficiently, and smoothly move the article.

[0038] In addition, RFID 18 serving as identification in-
formation on carriage 12 is formed in carriage 12, display
plate 80 having display section 84 for displaying the de-
livery destination and communication section 85 for ac-
quiring the carriage ID in a contactless manner and trans-
mitting the acquired carriage ID to control device 71 is
detachably disposedin carriage 12, and CPU 72 receives
the information transmitted by communication section
85. Control device 71 can more easily generate corre-
spondence information 75 by using display plate 80 for
automatically acquiring the carriage ID. Therefore, con-
trol device 71 can more efficiently carry out the delivery
work of the article by using correspondence information
75. In addition, communication section 85 further trans-
mits the current position of display plate 80 to control
device 71, and CPU 72 receives the current position
transmitted by communication section 85. Since control
device 71 can recognize the position of carriage 2 by
using display plate 80, control device 71 easily manages
the movement of the article. Furthermore, when display
plate 80 is detached from carriage 12, communication
section 85 transmits loading completion information on
the article to logistics PC 21, and logistics PC 21 permits
the delivery of carriage 12 when the loading completion
information is received. In display plate 80, a state of
carriage 12 can be recognized by using the detachment
of the display plate as a trigger, and the movement of the
article is easily managed.

[0039] As a matter of course, the present disclosure is
not limited to the above-described embodiment in any
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way, and thus, the present disclosure can be embodied
in various aspects without departing from the technical
scope according to the present disclosure.

[0040] For example, in the above-described embodi-
ment, although the movement path of carriage 12 inside
the accommodation chamber is set by using correspond-
ence information 75 and layout information 76, the con-
figuration is not particularly limited to this, and layout in-
formation 76 may not be used, or the movement path of
carriage 12 may not be set. Control device 71 can also
manage carriage 12 by using correspondence informa-
tion 75.

[0041] In the above-described embodiment, although
the movement path of carriage 12 is set by considering
the disposition state of carriage 12 disposed in the ac-
commodation chamber, for example, this process may
be omitted by disposing carriage 12 from a location far-
thest from doorway 32 so that disposed carriage 12 does
not interfere with the disposition of carriage 12 to be dis-
posed later. Control device 71 can also more efficiently
carry out the delivery work of the article.

[0042] In the above-described embodiment, although
the movement order of carriage 12 is set by considering
the schedule of the worker who works inside the accom-
modation chamber by using work schedule information
77, the configuration is not particularly limited to this, and
this process may be omitted. Control device 71 can also
more efficiently carry out the delivery work of the article
by using correspondence information 75. In addition, al-
though control device 71 sets the movement order for
moving to the disposition position by giving higher priority
to carriage 12 assigned to work of the worker who enters
the accommodation chamber earlier, the configuration is
not particularly limited, and a priority order thereof may
be changed. Control device 71 can also more efficiently
carry out the delivery work of the article by using corre-
spondence information 75.

[0043] In the above-described embodiment, although
a case where movement order information 75a and ar-
rangement order information 75b are included in corre-
spondence information 75 has been described, the con-
figuration is not particularly limited to this, and movement
orderinformation 75a and arrangement order information
75b may be used as single information, or may be includ-
ed in other information such as delivery schedule infor-
mation 78.

[0044] In the above-described embodiment, although
when the movement of another carriage 12 is obstructed
when carriage 12 is moved and disposed at the disposi-
tion position of the accommodation chamber, the move-
ment order of the carriage to be moved to the disposition
positionis set by giving priority to other carriage 12 whose
movement is obstructed, the configuration is not partic-
ularly limited to this, and this process may be omitted.
Control device 71 can also more efficiently carry out the
delivery work of the article by using correspondence in-
formation 75.

[0045] In the above-described embodiment, when the
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movement of carriage 12 to be carried in next is obstruct-
ed, the carrying-out path in which the empty carriage 12
from which the article is transported is carried out from
the accommodation chamber is set, the configuration is
not particularly limited to this, and this process may be
omitted. Control device 71 can also more efficiently carry
out the delivery work of the article by using correspond-
ence information 75.

[0046] In the above-described embodiment, although
control device 71 sets the arrangement order of carriages
12 in cargo chamber 61 of delivery vehicle 60 serving as
the transporter, the configuration is not particularly limited
to this, and the setting of the arrangement order may be
omitted. Control device 71 can also more efficiently carry
out the delivery work of the article by using correspond-
ence information 75. Since the arrangement order cor-
responds to the order when carriages 12 are unloaded
from cargo chamber 61, itis preferable that control device
71 sets the arrangement order.

[0047] In the above-described embodiment, although
the arrangement order of carriages 12 is set so that car-
riage 12 located at the disposition position farther from
the doorway of the accommodation chamber tends to be
closer to the doorway of the cargo chamber of the trans-
porter, the configuration is not particularly limited to this.
Control device 71 may adopt a priority order of the other
arrangement orders. In addition, although control device
71 sets the arrangement order of carriages 12 by con-
sidering at least one of the set movement path of carriage
12 and the set movement order of carriage 12, the con-
figuration is not particularly limited to this, any one may
be omitted, or both may be omitted. It is preferable that
control device 71 considers at least one of the movement
path and the movement order of carriage 12.

[0048] In the above-described embodiment, although
communication section 85 acquires the carriage ID from
RFID 18 through radio waves by using display plate 80,
the configuration is not particularly limited to this, and the
carriage ID may be acquired by a barcode via a reader
capable of reading the barcode, or the carriage ID may
be acquired via a camera for capturing an image.
[0049] In the above-described embodiment, although
display plate 80 has display section 84 serving as a dis-
play for displaying and outputting information on a deliv-
ery destination by using an image, a symbol, or a char-
acter, and information on the delivery destination is dis-
played on display section 84, the configuration is not par-
ticularly limited to this, and for example, a plate for hand-
writing the information on the delivery destination may
be used.

[0050] In the above-described embodiment, although
display plate 80 transmits the current position, this con-
figuration may be omitted. The configuration of display
plate 80 can be further simplified. In addition, although
in display plate 80, communication section 85 communi-
cates with the external device and acquires the carriage
ID from RFID 18, a receiving device other than commu-
nication section 85 may be provided, and the carriage ID
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may be acquired by a device other than communication
section 85.

[0051] In the above-described embodiment, although
display plate 80 transmits information to logistics PC 21
when attached to carriage 12 or detached from carriage
12, the configuration is not particularly limited to this, and
the worker may input loading completion of the article to
display plate 80, the worker may input delivery prepara-
tion completion of carriage 12 to display plate 80, or dis-
play plate 80 may transmit relevant information to logis-
tics PC 21. Alternatively, display plate 80 may omit infor-
mation transmission when attached to carriage 12 or de-
tached from carriage 12.

[0052] In the above-described embodiment, although
not specifically described, a gate for acquiring the car-
riage ID may be provided in logistics center 20, delivery
vehicle 60, or shop 30, and carriage 12 may be managed
by using the carriage ID acquired from the gate. The car-
riage ID may be directly acquired by the gate from RFID
18, or may be acquired via display plate 80. In delivery
system 10, carriage 12 can be managed in more detail.
Here, the gate may acquire the carriage ID when carriage
12 is loaded on delivery vehicle 60, may acquire the car-
riage ID when carriage 12 is unloaded in shop 30, or may
acquire the carriage ID in logistics center 20 when car-
riage 12 is returned. In this case, delivery system 10 can
manage whether carriage 12 is located at any location
by using the carriage ID.

[0053] In the above-described embodiment, although
automatic movement device 40 includes mecanum
wheel 45 and is movable in an endless manner, the con-
figuration is not particularly limited to this as long as au-
tomatic movementdevice 40 has a configuration capable
of traveling. Automatic movement device 40 may have a
normal wheel. In this case, automatic movement device
40 may include four wheels, three wheels, or may include
two main wheels and one or more sub wheels.

[0054] In the above-described embodiment, although
acase where carriage 12is automatically moved by using
automatic movement device 40 has been described, the
configuration is not particularly limited to this, and car-
riage 12 may be moved by the worker. Control device 71
can also more efficiently carry out the delivery work of
the article by using correspondence information 75.
[0055] In the above-described embodiment, although
a case where carriage 12 and display shelf 31 are set as
non-movable region 16 has been described, the config-
uration is not particularly limited to this as long as carriage
12 is a non-movable region. In the above-described em-
bodiment, although a case where the article is moved to
display shelf 31 of shop 30 has been described, the con-
figuration is not particularly limited to this as long as the
disposition position of carriage 12 is determined as the
delivery destination. For example, a position in front of
multiple devices forming a manufacturing line disposed
in a factory may be the disposition position of carriage
12 in the delivery destination. In this case, the device on
the manufacturing line corresponds to non-movable re-
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gion 16.

[0056] In the above-described embodiment, although
management server 70 has a function of the control de-
vice according to the present disclosure, manages cor-
respondence information 75, and sets the movement or-
der, the movement path, the arrangement order, the car-
rying-out order, and the carrying-out path of carriage 12,
the configuration is not particularly limited to this, and for
example, control device 22 of logistics PC 21 or control
device 27 of shop PC 26 may have this function, or this
function may be distributed to any two or more of control
device 71, control device 22, and control device 27.
[0057] In the above-described embodiment, although
a case where display plate 80 is disposed in carriage 12
has been described, the configuration is not particularly
limited to this, and display plate 80 may be omitted. Even
in this case, delivery system 10 can efficiently carry out
the delivery work of the article by using correspondence
information 75.

[0058] Inthe above-described embodiments, although
the present disclosure has been described as delivery
system 10 or control device 71, the configuration is not
particularly limited to this, and the present disclosure may
be a control method used in the delivery system. In ad-
dition, although the present embodiment has been de-
scribed as delivery system 10, the configuration is not
particularly limited to this, and display plate 80 may be
used.

[0059] Here, the presentdisclosure may be configured
as follows. For example, in the control device according
to the present disclosure, the storage section may store
layout information on the accommodation chamber in-
cluding a movable region of the carriage, and the man-
agement control section may set a movement path of the
carriage inside the accommodation chamber by using
the correspondence information and the layout informa-
tion. Since the layout information on the accommodation
chamber including the movable region of the carriage,
the control device can more efficiently carry out the de-
livery work of the article by setting an efficient movement
path of the carriage. Here, in addition to the movable
region, the layoutinformation may include anon-movable
region of the carriage in the accommodation chamber or
a carriage region in which other carriages are disposed.
[0060] In the control device according to the present
disclosure in an aspect in which the layout information is
used, the management control section may setthe move-
ment path by considering a disposition state of the car-
riage moved from the transporter and disposed in the
accommodation chamber. Since the control device con-
siders the disposition state of the disposed carriage, the
movement of the carriage is unlikely to be obstructed by
the disposed carriage.

[0061] In the control device according to the present
disclosure, the storage section may store work schedule
information on a worker who carries out work for taking
the article out from the carriage in the accommodation
chamber, and the management control section may set
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amovementorder of the carriage by considering a sched-
ule of the worker who carries out the work inside the
accommodation chamber by using the work schedule in-
formation. Since the control device sets the movement
order of the carriages by considering the schedule of the
worker, the control device can more efficiently unload the
article from the carriages by using the schedule of the
worker.

[0062] In the control device of the present disclosure
in an aspect in which the work schedule information is
used, the management control section may setthe move-
ment order for moving the carriage to the disposition po-
sition by giving higher priority to the carriage assigned to
work of the worker who enters the accommodation cham-
ber earlier by using the work schedule information. In the
control device, since the carriage assigned to work of the
worker who enters the inside of the accommodation
chamber earlier can be prepared earlier, the articles can
be more efficiently unloaded from the carriage.

[0063] In the control device according to the present
disclosure, when a movement of another carriage is ob-
structed when the carriage is moved to and disposed at
the disposition position of the accommodation chamber,
the management control section may set a movement
order of the carriage to be moved to the disposition po-
sition by giving priority to the other carriage whose move-
ment is obstructed. The control device can further sup-
press a possibility that the movement of the carriage may
be obstructed by the presence of another carriage, and
can more efficiently carry out the delivery work of the
article.

[0064] In the control device according to the present
disclosure, when a movement of a carriage to be carried
in next is obstructed in the carriage in which the article
is transported from the carriage disposed at the disposi-
tion position of the article, the management control sec-
tion may set a carrying-out path for carrying out the car-
riage in which the article is transported from the accom-
modation chamber. The control device can further sup-
press a possibility that the unloaded carriage may ob-
struct the movement of the carriage to be carried in, and
can more efficiently carry out the delivery work of the
article.

[0065] In the control device according to the present
disclosure, the storage section may store layout informa-
tion on the accommodation chamberincluding amovable
region of the carriage, and the management control sec-
tion may set an arrangement order of the carriage in the
cargo chamber of the transporter by using the corre-
spondence information and the layout information. The
control device can further suppress a possibility that the
movement of the carriage may be obstructed by the pres-
ence of another carriage when the carriage is transported
from the cargo chamber, by using the arrangement order
of the carriages to be aligned in the cargo chamber of
the transporter.

[0066] In the control device according to the present
disclosure in an aspect in which the arrangement order
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is set, the management control section may set the ar-
rangement order of the carriage such that a carriage at
a disposition position farther from a doorway of the ac-
commodation chamber tends to be closer to a doorway
of the cargo chamber of the transporter. Since the car-
riage having a longer movement distance is moved ear-
lier, the control device can more efficiently carry out the
delivery work of the article by further suppressing con-
gestion of the carriages in the doorway. Here, the ex-
pression "tends to be closer" means that some excep-
tions are allowed even when there are some exceptions
in which the carriage located at the disposition position
farther from the doorway is not closer to the doorway of
the cargo chamber, and generally indicates that the car-
riage located at the disposition position farther from the
doorway tends to be closer to the doorway of the cargo
chamber.

[0067] In the control device according to the present
disclosure in an aspect in which the arrangement order
is set, the management control section may set the ar-
rangement order of the carriage by considering at least
one of the set movement path of the carriage and amove-
ment order of the carriage. The control device can set
the arrangement order of the carriage in the cargo cham-
ber of the transporter by using the movement path and
the movement order of the carriage in the accommoda-
tion chamber. In this case, for example, the management
control section may set the arrangement order of the car-
riage by considering a disposition state of the carriage
moved from the transporter and disposed in the accom-
modation chamber. In addition, the storage section may
store work schedule information on a worker who carries
out work for taking the article out from the carriage in the
accommodation chamber, and the management control
section may set the arrangement order of the carriage
by considering the schedule of the worker who works
inside the accommodation chamber by using the work
schedule information. In addition, the management con-
trol section may setthe arrangement order of the carriage
close to the doorway by giving priority to the carriage
assigned to work of the worker who enters accommoda-
tion chamber earlier by using the work schedule informa-
tion. In addition, when a movement of another carriage
is obstructed when the carriage is moved to and disposed
at the disposition position of the accommodation cham-
ber, the management control section may set the ar-
rangement order of the carriage disposed at a position
closer to the doorway of the cargo chamber by giving
priority to the other carriage whose movementis obstruct-
ed.

[0068] In the control device according to the present
disclosure, the delivery system may include an automatic
movement device that at least automatically moves the
carriage on which the article is loaded inside the accom-
modation chamber, the management control section may
output the set information to the automatic movement
device, and the automatic movement device may auto-
matically move inside the accommodation chamber by
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using the input information. In the control device, since
the automatic movement device executes the set infor-
mation, the automatic movement device can autono-
mously, more efficiently, and smoothly move the article.
Here, the "automatic movement device" may be an au-
tomatic guided vehicle (AGV) that moves on a predeter-
mined traveling road, or may be an autonomous mobile
robot (AMR) that moves on a free route by sensing sur-
roundings.

[0069] In the control device according to the present
disclosure, identification information on the carriage may
be formed in the carriage, a display plate having a display
section that displays the accommodation chamber of the
delivery destination, an acquisition section that acquires
the identification information on the carriage in a contact-
less manner, and a transmission section that transmits
the identification information acquired by the acquisition
section to the control device may be detachably disposed
in the carriage, and the management control section may
receive information transmitted by the transmission sec-
tion. In the control device, the correspondence informa-
tion can be more easily generated by using the display
plate that automatically acquires the identification infor-
mation. Therefore, in the control method, the delivery
work of the article can be more efficiently carried out by
using the correspondence information. Here, the display
section may be a plate for handwriting the information on
the delivery destination, or may be a display for displaying
and outputting the information on the delivery destination
with an image, a symbol, or a character. In addition, for
example, the identification information on the carriage
may be a two-dimensional barcode, or may be an RFID
capable of outputting information on the RF tag by using
radio waves. In addition, the acquisition section may be
areader capable of reading a barcode, or may be a cam-
era for capturing an image.

[0070] In the control device of the present disclosure
in an aspect having the display plate, the transmission
section may further transmit a current position of the dis-
play plate to the control device, and the management
control section may receive the current position transmit-
ted by the transmission section. Since the control device
can recognize the position of the carriage by using the
display plate, the movement of the article is easily man-
aged.

[0071] In the control device of the present disclosure
in an aspect having the display plate, the transmission
section may transmit loading completion information on
the article to the control device when the display plate is
detached from the carriage, and the management control
section may permit a delivery of the carriage when the
loading completion information is received. In the control
device, a state of the carriage can be recognized by using
the detachment of the display plate as a trigger, and the
movement of the article is easily managed.

[0072] According to the present disclosure, there is
provided a delivery system that uses a transporter for
accommodating a carriage on which an article is loaded
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in a cargo chamber and delivering the carriage to deliver
the article to an accommodation chamber in which mul-
tiple carriages are disposed, the delivery system includ-
ing the management device including any one of the
above-described control devices; and an automatic
movement device configured to automatically move the
carriage on which the article is loaded at least inside the
accommodation chamber.

[0073] In the delivery system, since the automatic
movement device can autonomously move the carriage
by using the information set by any one of the above-
described control devices, the delivery system can more
efficiently carry out the delivery work of the article.
[0074] According to the present disclosure, there is
provided a control method used in a delivery system that
uses a transporter for accommodating a carriage on
which an article is loaded in a cargo chamber and deliv-
ering the carriage to deliver the article to an accommo-
dation chamber in which multiple carriages are disposed,
the control method including a step of setting a movement
path of the carriage inside the accommodation chamber
by using correspondence information in which identifica-
tion information on the article, identification information
on the carriage on which the article is loaded, and infor-
mation on a disposition position of the carriage disposed
in the accommodation chamber are associated with each
other, and layout information on the accommodation
chamber including a movable region of the carriage.
[0075] Inthecontrolmethod, asinthe above-described
control device, the delivery work of the article can be
more efficiently carried out by setting an efficient move-
ment path of the carriage. In the control method, various
aspects of the above-described control device may be
adopted, or steps for realizing each function of the above-
described control device may be added.

[0076] According to the present disclosure, there is
provided a display plate used in a delivery system that
has a control device including a management control sec-
tion configured to manage a movement of an article, and
that uses a carriage on which the article is loaded and in
which identification information is formed to deliver the
article to an accommodation chamber of a delivery des-
tination from a collection chamber in which multiple car-
riages are collected, the display plate including a display
section that displays the accommodation chamber of the
delivery destination; an acquisition section that acquires
the identification information on the carriage in a contact-
less manner; and a transmission section that transmits
the identification information acquired by the acquisition
section to the control device.

[0077] The display plate automatically acquires the
identification information on the carriage, and transmits
the identification information on the carriage to the control
device. In the control device acquiring the identification
information, for example, the article, the carriage, and
the disposition position of the accommodation chamber
can be associated with each other. Therefore, since the
display plate can acquire the identification information on
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the carriage by attaching the display plate to the carriage,
the works of the worker can be further reduced, and the
delivery work of the article can be more efficiently carried
out. Here, the display section may be a plate for hand-
writing the information on the delivery destination, or may
be a display for displaying and outputting the information
on the delivery destination with an image, a symbol, or
a character. In addition, for example, the identification
information on the carriage may be a two-dimensional
barcode, or may be an RFID capable of outputting infor-
mation on the RF tag by using radio waves. In addition,
the acquisition section may be a reader capable of read-
ing a barcode, or may be a camera for capturing an im-
age.

[0078] Inthedisplay plate according to the present dis-
closure, the transmission section may further transmit a
current position of the display plate to the control device.
In the display plate, since the position of the carriage can
be recognized by using the display plate, the movement
of the article is easily managed.

[0079] Inthedisplay plate according to the present dis-
closure, the transmission section may transmit loading
completion information on the article to the control device
when the display plate is detached from the carriage. In
the display plate, a state of the carriage can be recog-
nized by using the detachment of the display plate as a
trigger, and the movement of the article is easily man-
aged.

Industrial Applicability

[0080] The control device, the delivery system, the
control method, and the display plate according to the
present disclosure can be used in a technical field of a
commodity logistics system for delivering commodities.

Reference Signs List

[0081] 10 Delivery system, 11 Network, 12, 12ato 12c,
12e, 12iCarriage, 13 Loading section, 14 Caster, 15 Mov-
able region, 16 Non-movable region, 18 RFID, 20 Logis-
tics center, 21 Logistics PC, 22 Control device, 23 Stor-
age section, 24 Communication section, 26 Shop PC, 27
Control device, 28 Storage section, 29 Communication
section, 30 Shop, 31, 31a to 31j Display shelf, 32 Door-
way, 40 Automatic movement device, 41 Movement con-
trol section, 42 Storage section, 43 Vehicle body part, 44
Lift portion, 45 Mecanum wheel, 46 Movement driving
section, 47 Detection sensor, 48 Communication section,
59 Display shelf, 60 Delivery vehicle, 61 Cargo chamber,
62 Tail gate, 63 Tail lift, 70 Management server, 71 Con-
trol device, 72 CPU, 73 Storage section, 74 Communi-
cation section, 75 Correspondence information, 75a
Movement order information, 75b Arrangement order in-
formation, 76 Layout information, 77 Work schedule in-
formation, 78 Delivery schedule information, 80 Display
plate, 81 Control section, 83 Storage section, 84 Display
section, 85 Communication section
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Claims

A control device used in a delivery system that uses
atransporter foraccommodating a carriage on which
an article is loaded in a cargo chamber and delivering
the carriage to deliver the article to an accommoda-
tion chamber in which multiple carriages are dis-
posed, the control device comprising:

a storage section configured to store corre-
spondence information in which identification in-
formation on the article, identification informa-
tion on the carriage on which the article is load-
ed, and information on a disposition position of
the carriage disposed in the accommodation
chamber are associated with each other; and
a management control section configured to
manage a movement of the article by using the
correspondence information.

2. The control device according to Claim 1,

wherein the storage section stores layout infor-
mation on the accommodation chamber includ-
ing a movable region of the carriage, and

the management control section sets a move-
ment path of the carriage inside the accommo-
dation chamber by using the correspondence
information and the layout information.

The control device according to Claim 2,

wherein the management control section sets the
movement path by considering a disposition state of
the carriage moved from the transporter and dis-
posed in the accommodation chamber.

The control device according to any one of Claims
1to 3,

wherein the storage section stores work sched-
ule information on a worker who carries out work
for taking the article out from the carriage in the
accommodation chamber, and

the management control section sets a move-
ment order of the carriage by considering a
schedule of the worker who carries out the work
inside the accommodation chamberby using the
work schedule information.

The control device according to Claim 4,

wherein the management control section sets the
movement order for moving the carriage to the dis-
position position by giving higher priority to the car-
riage assigned to work of the worker who enters the
accommodation chamber earlier by using the work
schedule information.

The control device according to any one of Claims
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1to 5,

wherein when a movement of another carriage is
obstructed when the carriage is moved to and dis-
posed at the disposition position of the accommoda-
tion chamber, the management control section sets
a movement order of the carriage to be moved to the
disposition position by giving priority to the other car-
riage whose movement is obstructed.

The control device according to any one of Claims
1 to 6,

wherein when a movement of a carriage to be carried
in next is obstructed in the carriage in which the ar-
ticle is transported from the carriage disposed at the
disposition position of the article, the management
control section sets a carrying-out path for carrying
out the carriage in which the article is transported
from the accommodation chamber.

The control device according to any one of Claims
1to 7,

wherein the storage section stores layout infor-
mation on the accommodation chamber includ-
ing a movable region of the carriage, and

the management control section sets an ar-
rangement order of the carriage in the cargo
chamber of the transporter by using the corre-
spondence information and the layout informa-
tion.

The control device according to Claim 8,

wherein the management control section sets the
arrangement order of the carriage such that a car-
riage at a disposition position farther from a doorway
of the accommodation chamber tends to be closer
to adoorway of the cargo chamber of the transporter.

The control device according to Claim 8 or 9,
wherein the management control section sets the
arrangement order of the carriage by considering at
least one of the set movement path of the carriage
and a movement order of the carriage.

The control device according to any one of Claims
2 t0 10,

wherein the delivery system includes an auto-
matic movement device that at least automati-
cally moves the carriage on which the article is
loaded inside the accommodation chamber,
the management control section outputs the set
information to the automatic movement device,
and

the automatic movement device automatically
moves inside the accommodation chamber by
using the input information.
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The control device according to any one of Claims
1to 11,

wherein the identification information on the carriage
is formed in the carriage, a display plate having a
display section that displays the accommodation
chamber of adelivery destination, an acquisition sec-
tion that acquires the identification information on
the carriage in a contactless manner, and a trans-
mission section that transmits the identification in-
formation acquired by the acquisition section to the
control device is detachably disposed in the carriage,
and the management control section receives infor-
mation transmitted by the transmission section.

The control device according to Claim 12,

wherein the transmission section further transmits a
current position of the display plate to the control
device, and the management control section re-
ceives the current position transmitted by the trans-
mission section.

The control device according to Claim 12 or 13,
wherein the transmission section transmits loading
completion information on the article to the control
device when the display plate is detached from the
carriage, and the management control section per-
mits a delivery of the carriage when the loading com-
pletion information is received.

A delivery system that uses a transporter for accom-
modating a carriage on which an article is loaded in
a cargo chamber and delivering the carriage to de-
liver the article to an accommodation chamber in
which multiple carriages are disposed, the delivery
system comprising:

the management device including the control
device according to any one of Claims 1 to 14;
and

an automatic movement device configured to
automatically move the carriage on which the
article is loaded at least inside the accommoda-
tion chamber.

A control method used in a delivery system that uses
atransporter foraccommodating a carriage on which
an article is loaded in a cargo chamber and delivering
the carriage to deliver the article to an accommoda-
tion chamber in which multiple carriages are dis-
posed, the control method comprising:

a step of setting a movement path of the carriage
inside the accommodation chamber by using corre-
spondence information in which identification infor-
mation on the article, identification information on
the carriage on which the article is loaded, and in-
formation on a disposition position of the carriage
disposed in the accommodation chamber are asso-
ciated with each other, and layout information on the
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accommodation chamber including a movable re-
gion of the carriage.

A display plate used in a delivery system that has a
control device including a management control sec-
tion configured to manage a movement of an article,
andthatuses a carriage on which the article is loaded
and in which identification information is formed to
deliver the article to an accommodation chamber of
a delivery destination from a collection chamber in
which multiple carriages are collected, the display
plate comprising:

a display section configured to display the ac-
commodation chamber of the delivery destina-
tion;

an acquisition section configured to acquire the
identification information on the carriage in a
contactless manner; and

atransmission section configured to transmit the
identification information acquired by the acqui-
sition section to the control device.

The display plate according to Claim 17,

wherein the transmission section further transmits a
current position of the display plate to the control
device.

The display plate according to Claim 17 or 18,
wherein the transmission section transmits loading
completion information on the article to the control
device when the display plate is detached from the
carriage.
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